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The P-2 SWR meter provides accurate readings of 
standing wave ratio and relative forward power . . 
supplying a reliable and inexpensive indicator for ad- 
justing antenna coupler, antenna or transmitter for 
maximum power transfer to the antenna. 

Easy to build and convenient to use, the P-2 SWR 
meter can be permanently installed in the transmission 
line for continuous monitoring . . . thanks to its high 
power capability (one kilowatt) and its negligible in- 
sertion loss. 
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SPECIFICATIONS 


MINIMUM RF POWER 


(full scale deflection)..+.......+++--205. joe wk omaies 
Y% watt at 432 MC 

MAXUM UIMPREFROWIER donne wicsic wsc ee oem slope cs nae cote 1 kilowatt 
INPUT AND OUTPUT IMPEDANCE.............. 52 or 72 ohms 
POWER REQUIREMENTS. ..00200%. oc tec. 2 sete deesie teens None 
BAND GOVERAGE ieccteice isles cies eiiseieisinniele niyo 1.8 to 432 MC 
METER SENSITIVITY 35 0-- oe ee oe oc 100 microamperes, full scale 
METER SCALES<--.-..... Relative power,SWR, from 1:1 to 20:1 
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The? P=2 SW ameter provides a... | 
standing wave ratio and relative forward power. . . 
supplying a reliable and inexpensive indicator for ad- 
justing antenna coupler, antenna or transmitter for 
maximum power transfer to the antenna. 

Easy to build and convenient to use, the P-2 SWR 
meter can be permanently installed in the transmission 
line for continuous monitoring . . . thanks to its high 
power capability (one kilowatt) and its negligible in- 
sertion loss. 
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FIGURE 1. 


MOUNTING PARTS ON THE METER SUB-PANEL 
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FIGURE 3. BUSHING MOUNTING 


MOUNT BUSHING AND 
CABLE FROM OUTSIDE 
OF CHASSIS 


SNAP IN POSITION 


2—-CONDUCTOR 
CABLE 


FIGURE 4. WIRING THE METER SUB-PANEL 
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MOUNTING PARTS ON THE PICK-UP CHASSIS 
SEE FIGURE 6. 


[] Remove the tape from the ends of the pick-up 
chassis and position the chassis as shown in Figure 6. 


[_] J-2, one of the coaxial connectors and a solder lug. 
Mount J-2 and the solder lug with four 4-40 screws, 
three #4 lockwashers and four 4-40 nuts. Do not use 
a lockwasher on the screw which mounts the solder 
lug. 


[_] Cut a 1%” piece of the small bare wire. Solder one 
end of the wire to J-2. Bend the other end of the 
wire as shown on J-1 in Figure 5. ; Bere aeiwine 


{_] Metal rod. Slide the two supports over the rod. Each 
end of the rod has two notches. Melt some solder on 
the rod near one of the notches at one end of the rod. 
Turn the rod around and melt some solder near the 
notch on the opposite side of the other end of the rod. 
Without presoldering it would be difficult to solder 
to the rod after it is mounted. 


[_] Cut two 4” lengths of the large bare wire. Insert 


each of the lengths through the holes in the two 
supports. FIGURE 5. COAXIAL CONNECTIOR MOUNTING 
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FIGURE 6. MOUNTING PARTS ON THE PICK-UP CHASSIS 9 


to 


O 2T8AP ONiTHvOM wasuon 
33 


’ 


Se we = + tie a iin baht rea al. 


nacimeneare sein Si i a — 


SEE FIGURE 6. 


‘J-1, the other connector. Cut a 1%” piece of the 
small b wire. Solder one end of the wire to J-1. 
pia eiing ciier end as shown in Figure 5. 
(7{ Slid€ one end of the metal rod over J-2 with the 
—‘small bare wire on the outside of the rod as shown. 
Mount the other end of the rod, J-1 and a solder lug 
as shown in Figure 5. Use four 4-40 screws, three 


#4 lockwashers and four 4-40 nuts. Do not use a 
lockwasher on the screw which mounts the solder lug. 


der the bare wire connected to J-1 and J-2 to the 
metal rod as shown. 


[] Position the supports on the metal rod so that each 
one is 144” from the ends of the chassis. 


Position the two pieces of large bare wire so that 
\— each-piece extends 1” beyond the supports. 


NOTE: Two values of R-1 and R-2 are supplied. The 
1000 resistors (brown, black, brown) are for use with 
72Q coaxial cable. The 160 resistors (brown, blue, 
brown) are for use with a 520 line. 


[] R-1, either a 1009 or 1600 resistor. Cut each lead so 
~-t-ts %4” long. Solder one lead to the solder lug. 
. Solder the other lead to the end of the bare wire. 


‘7 


Oo R- ither a 1000 or a 1602 resistor. Cut each lead 
=e eon long. Solder one lead to the solder lug. 
Solder the other lead to the end of the bare wire. FIGURE 5. COAXIAL CONNECTOR MOUNTING 
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WIRING THE PICK-UP CHASSIS 


SEE FIGURE 7. 


NOTE: A portion of the bracket is shown cut away to 
show the diode connections to the bare wire. 


MS es geste the side with the notch (as shown 
i igure 7) and TS-2, a 3-terminal strip. Use a 
6-32 screw, lockwasher and nut. Mount the other 


side and TS-1, a 2-terminal strip, with a 6-32 screw, 
lockwasher and nut. 


Yellow wire. Connect one end to terminal 1 of TS-1. 
Connect the other end to terminal 1 of TS-2. 
f 


Ye-2, .001 uf dise capacitor. Solder one lead to ter- 
minal 2 of TS-1. Connect the other lead to terminal 
1 of TS-1. 


NOTE: The two diodes are identical. The marked ends 
of the diodes may be marked with a band, a dot, several 
colored bands or have the end colored red. When wiring 
the diodes, be sure to connect the marked ends exactly 
as shown. 


[_] CR<2, diode. Solder the unmarked end to the bare 
ire at a point 7/16” from the end. Solder the marked 
end to terminal of TS-1 (3 wires). 
_] CR-1, diéde. Solder the unmarked end to the bare 
“wire at a point 7/16” from the end. Connect the 
marked end to terminal 3 of TS-2. 


12 


[] C= 001 ;f disc capacitor. Connect one lead to ter- 
minal 2 of TS-2. Connect the other end to terminal 
3 of TS-2. 


The free end of the 2-conductor cable from the meter 
unit. Place a bushing on the cable 2” from the end. 
Fasten the cable to the pick-up chassis as shown in 
Figure 4. 


Connect the ends of the cable as follows: 
G Rettead. Solder to terminal 1 of TS-2 (2 wires). 


Bye wire. Solder to terminal 2 of TS-2 (2 
i <, 


S). = 


Q] Bl ire. Solder to terminal 3 of TS-2 (3 
wires). 
[Place the cover over the chassis. Fasten with four 
self-tapping screws. 


ecals. Remove the protective backing from the 
decals and press on the ends of the pick-up chassis 
as shown in Figure 7. BE SURE THE TRANSMIT- 
TER DECAL IS MOUNTED ON THE END WITH 
THE BUSHING. 


{] The wiring of your P-2 is now completed. Make 
sure that all connections have been well soldered. If 
a connection appears doubtful, re-heat and add solder 
if required. Cut off all excess wires protruding from 
ahy connections. ; 
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FIGURE 7. WIRING THE PICK-UP CHASSIS 13 
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ALIGNMENT 


NOTE: On frequencies below 10 meters the P-2 is 
pre-calibrated if built according to instructions. It is 
recommended therefore, that the highest frequency in- 
tended for use, be used for calibration. 


[] Connect J-1, the coax nearest the bushing, to the 
transmitter. 


[_] Select a non-reactive dummy load equal in resistance 
to the characteristic impedance of the line with which 
the P-2 is to be used (see instructions under DUM- 
MY LOADS). Connect this dummy load to J-2, the 
other coax connector. 


[_] Set the SENSITIVITY control to the 0 position. 


(_] Apply power to the transmitter and allow sufficient 
time for warm-up. 


[] Place the power switch in the FORWARD position 
and adjust the SENSITIVITY control so the pointer 
is at CAL. 


NOTE: Approximately. 35 watts of RF will give full 
scale deflection at 3.5 mc and less than 1% watt is needed 
at 432 mc. 


14 . 


[] Switch to the REFLECTED position and note the 
meter reading. 


[_] The diode conected to the red lead of the 2-con- 
ductor cable is the reflected diode. While holding 
this diode with a pair of long nose pliers to dissipate 
the heat, unsolder the lead going to the pick up wire. 


[_] Adjust the position of the diode on the pick-up wire 
for minimum reflected power. Solder the lead of the 
diode to the wire at this point. 


[] A slight bending of the other end of this pick-up 
wire in and out (+ 3/16” maximum) will also aid 
in obtaining a minimum reading. 


NOTE: If a proper dummy load is used it will be pos- 
sible to obtain a zero reflected power reading. 


[_] Reverse the transmitter and dummy load connections 
on the pick-up unit. 


[_] Reset the SENSITIVITY control to the CAL position 
on the meter. 


[] Switch to the FORWARD position and adjust the 
other diode and pick-up wire for a minimum reading, 
as outlined in the previous instructions. 
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OPERATING INSTRUCTIONS 


SEE FIGURE 8. 


Correct placement of the P-2 SWR meter depends on 
your antenna feed system. Commonly used feed systems 
are: 


ae. 8 
“ TYPE 1. Coaxial cable from the transmitter straight 
to the antenna (no matching devices). 


TYPES 2 and 3. Coaxial cable to an impedance- 
matching device between the transmitter 
and antenna. 


TYPE 2. Uses coaxial cable (coax) be- 
tween the matching device and 
the antenna. 


TYPE 3. Uses balanced line or single wire 
feed between the matching device 
and the antenna. 


Follow the instructions that apply to your type of trans- 
mission or feed line. 


IMPORTANT NOTE: To use the P-2 with Citizens 
Band equipment, all transmitter adjustments must be 
made by a properly licensed person, unless the oscillator 
circuit is a sealed unit. Adjusting the controls on a CB 
transmitter requires a First or Second Class commercial 
license. 
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INSERTING THE P-2 IN 
THE TRANSMISSION LINE 


TYPE 1. LINES WITH COAXIAL FEED TO THE 
ANTENNA (no coupling or matching devices). 


The best place to insert the pick-up unit in the antenna 
system is at the junction of the feed line and the an- 
tenna. There are several reasons for this. First, if an 
SWR greater than 1 to 1 is present, the length of the 
feed line will not affect the readings of the P-2. Second, 
if the line losses in the coax are high, it is possible that 
the losses will attenuate the SWR reading at the trans- 
mitter end of the coax. Although this position may be 
the best in terms of electrical considerations, mounting 
the pick-up unit at the antenna may be impractical from 
a mechanical or accessibility standpoint. The pick-up 
unit should then be placed at the output terminals of 
the transmitter. If a TVI filter is used, the pick-up 
unit should go between the transmitter and the filter. 
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COAXIAL CABLE 


TRANSMITTER ANTENNA 
TYPE 1. COAXIAL CABLE FROM TRANSMITTER TO ANTENNA 
COAXIAL COAXIAL 
ABLE. | imMPEDENCE ABL 
TRANSMITTER | =] MATCHING ANTENNA 
DEVICE 


TYPE 2. COAXIAL CABLE FROM MATCHING DEVICE TO ANTENNA 


COAXIAL 
CABLE 


SINGLE WIRE OR 
BALANCED LINE 


IMPEDENCE 
MATCHING 
DEVICE 


TRANSMITTER ANTENNA 


TYPE 3. SINGLE WIRE OR BALANCED FEED FROM MATCHING DEVICE 
TO ANTENNA 


FIGURE 8. TYPES OF FEED SYSTEMS 
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[_] Set the controls on the P-2 as follows: SENSITIVITY 
control near 10 and the POWER switch to FOR- 
WARD. 


[-] Load the transmitter to the recommended input 
power and adjust the SENSITIVITY control for full 
scale deflection. Keep these tests as short as possible 
to prevent interference with other stations. 32% 


— 
o- * 


MY pp /* e ye eS he Wie ho a ae 


[] Adjust the SENSITIVITY control on the P-2 until 
the meter reads CAL. on the SWR scale (the red 
scale). 


[] Turn the POWER switch to REFLECTED and note 
SWR reading. 


‘ 
Ag Turn the transmitter to a standby position and reniove 
the TVI filter from the Tine. 
an ~~ 
(_] Turn, the transmitter on and note the SWR\reading 
on tha meter. If the TVI filter ‘affects the\ SWR, 
determine if the filter is defective or of the wrong 
impedance, and correct. J 


Proceed to the instructions under DETERMINING THE 
RESONANT FREQUENCY OF THE ANTENNA. 
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TYPES 2 AND 3. LINES WITH AN IMPEDANCE 
MATCHING DEVICE BETWEEN THE TRANSMITTER 
AND THE ANTENNA 


If a TVI filter is used, the pick-up unit should be placed 
between the filter and the transmitter. Use the following 
procedure to check the filter and adjust the input cir- 
cuits of an antenna coupler. If a fixed impedance match- 
ing device such as balun coils are used, there is usually 
no way of changing the impedance transforming prop- 
erties of the device. In this case, this procedure will 
evaluate the correctness of the match. 


[_] Set the controls on the P-2 as follows: SENSITIVITY 
control near 10 and the POWER switch to FOR- 
WARD. 


[] Load the transmitter to the recommended input 
power and adjust the SENSITIVITY control for full 
scale deflection. Keep these tests as short as possible 
to prevent interference with other stations. 


(_] Adjust the SENSITIVITY control on the P-2 until 
the meter reads CAL. on the SWR scale (the red 
scale). 
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(] Turn the POWER switch to REFLECTED and note 
the SWR reading. NOTE: The SWR indicated on 
the meter is the SWR between the transmitter and 
the antenna coupler, NOT the SWR of the entire 
antenna system. 


(_] Turn the transmitter to a standby position and re- 
move the TVI filter from the line. 


[] Turn the transmitter on and note the SWR reading 
on the meter. If the TVI filter affects the SWR, 
determine if the filter is defective or of the wrong 
impedance, and correct. If the filter does not affect 
the SWR, return the filter to the line. 


If the SWR between the transmitter and antenna coupler 
input circuits is greater than 1 to 1 (meter indicates 
more than 1.0 on the SWR scale) adjust the input cir- 


cuits of the coupler for minimum SWR. This may in- 
volve adjusting a variable capacitor, or a tap on the 
input coil, or both. The transmitter may also require 
adjustment after changes have been made in the coupler. 


CAUTION: Turn the transmitter off when adjusting 
the coil taps. Do not operate the transmitter for long 
periods when adjusting the coupler for minimum SWR, 
because the output circuit of the coupler may not be 
efficiently coupling power to the antenna. In this case 
the transmitter power would be dissipated in the coupler 
input coil and the coil would be damaged by prolonged 
overheating. 


When the input circuit of the coupler has been adjusted 
for minimum SWR, the type of transmission line you 
use between the coupler and the antenna will determine 
your next step. Follow the instructions given under 


your type of feed line. 
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TYPE 2. ANTENNA SYSTEMS USING COAX BETWEEN 
THE COUPLER AND ANTENNA. 


Remove the P-2 from between the transmitter and the 
coupler, and connect it to the output of the coupler, be- 
tween the coupler and the antenna. 


{ ] Turn the controls on the P-2 to the following settings: 
SENSITIVITY to 1, and the POWER switch to 
FORWARD. 


[_] Turn the transmitter on and adjust the SENSITIVITY 
control on the P-2 until the meter reads 1.0 on the 


REL. POWER scale. 


[ ] Adjust the controls on both the transmitter and the 
output circuit of the coupler for maximum reading 
on the meter. The SENSITIVITY control should be 
turned down to keep the reading within the range of 
the meter. Adjust the output circuit of the coupler 
in the same manner as the input circuit—by changing 
the setting of a capacitor, or a tap on the coil, or both. 


FIGURE 9. W 1.6 


1.0 
20 


28 282 284 286 288 29 29.2 
FREQUENCY (inMC) 


[] When the output circuit has been adjusted, return 
the P-2 to the input side of the coupler (between 
transmitter and TVI filter). Check the matching. If 
necessary, repeat the adjusting of the coil taps and/or 
capacitor. 


[_] When the transmitter and the input and output cir- 
cuits of the coupler have been adjusted for maximum, 
insert the P-2 on the antenna side of the coupler. 
Set the P-2 to read CAL. on the SWR scale. Turn 
the POWER switch on the P-2 to REFLECTED. 
Note the SWR indicated on the SWR scale. 


If the reading on the meter indicates an SWR greater 
than 1 to 1, NO AMOUNT OF ADJUSTMENT TO THE 
ANTENNA COUPLER WILL LOWER THE SWR. The 
SWR indicated on the meter is caused by a mis-match 
between the antenna and the feed line, and this mis- 
match cannot be corrected by the coupler. It must be 
corrected at the antenna. 


When the coupler has been adjusted to indicate the 
maximum power output, proceed to the instructions 
under DETERMINING THE RESONANT FREQUENCY 
OF THE ANTENNA. 
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TYPE 3. ANTENNA SYSTEMS USING BALANCED LINE 
OR SINGLE WIRE FEED BETWEEN THE COUPLER AND 
ANTENNA. 


In this type of feed system the P-2 cannot be used to 
measure the actual SWR between the coupler and the 
antenna due to the fact the P-2 works only with coax 
lines. However, the P-2 will be quite useful in tuning 
the output circuit of the coupler to the antenna. Leave 
the P-2 between the transmitter and the coupler and 
adjust the controls on the P-2 as follows: 


Set the SENSITIVITY to 1 and the POWER switch to 
FORWARD. Turn the transmitter on and adjust the 
SENSITIVITY control on P-2 for a reading of 1.0 on 
the REL. POWER scale. Adjust the output circuit of the 
coupler and the transmitter controls for maximum out- 
put. The reading on the P-2 indicated that more power 
is being delivered to the coupler by the transmitter, but 
it DOES NOT indicate that more power is reaching the 
antenna. How much power actually reaches antenna 
is dependent on the coupler, the resonant frequency of 
the antenna, the impedance of the antenna at the operat- 
ing frequency and many other factors. The P-2 indicates 
that the load is within the range of the transmitter’s 
output network, and that the transmitter is delivering 
power into that load. 


| ~ 


(DETERMINING THE RESONANT \. 


nee FREQUENCY OF THE ANTENNA 
The resonant frequency of the antenna and the accuracy 
of the match between the antenna and the feed line are 
factors in determining the SWR of the antenna system. 
A simple method of determining the resonant frequency 
and bandwidth (the frequency range the antenna can 
cover with a low SWR) of the antenna is to make a 
graph of the indicated SWR at different frequencies in 
the band. Start at the low end of the band for which the 
antenna is cut and tune up the transmitter. Place the 
POWER switch on the P-2 to FORWARD and adjust the 
SENSITIVITY control until the meter reads CAL. on 
the SWR scale. Then place the POWER switch to RE- 
FLECTED and read the indicated SWR on the red scale. 


Repeat this procedure every 10 to 50kc (CB operators 
should use all the crystals they have to obtain an accu- 
rate graph over such a small frequency range) depend- 
ing on the width of the band. The resulting SWR figures 
can be graphed against frequency as shown in Figure 9. 
Figure 9 represents typical responses that you might get 
from two antennas cut for the 10 meter band. 

From the curvature of the solid line in Figure 9, one of 
our typical antennas is resonant at 28.8 MC, but it is not 
completely matched because the curve never reaches an 
SWR of 1 to 1—which would indicate a perfect match. 
The antenna represented by the dotted line is resonant 
at 29 MC is apparently perfectly matched. We say 
“apparently” because, although the SWR is 1 to 1 on the 
meter, we have not yet determined the effect the feed 
line has on the antenna. 
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oa ANTENNA MATCHING 


The P-2 will also aid in decreasing the SWR as well as 
detecting it. In the preceding steps you have determined 
the resonant frequency of your antenna and also if there 
is an SWR greater than 1 to 1. If there is an impedance 
matching device at the antenna such as a gamma match, 
a “T” match, tuning sleeve, etc., use the following proce- 
dure with the P-2 to eliminate or lower the SWR. It 
should be noted at this time, that with some antennas 
such as beams, collinear arrays, and even dipoles a per- 
fect match is not obtainable because of other factors 
such as the design of the antenna, its height above 
ground, nearby objects affecting the antenna, etc. In 
such a case, the best alternative is to lower the SWR as 
much as possible. To lower it, use the following pro- 
cedure: 
‘a’ lous 

[] Load the transmitter to the-—reeommended input 

power and adjust the SENSITIVITY control for full 

scale deflection. Keep these tests as short as possible 

to prevent interference with other stations. ~/~ 


[_] Adjust the P-2 to indicate SWR. 


[] Adjust the matching system at the antenna for a 
minimumYeading on the P-2. 


Sv R 


For additional information on antenna matching and 
SWR reduction the reader is again referred to the Radio 
Amateur’s Handbook and similar publications. 
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MEASURING RELATIVE POWER 


' The P-2 will also aid in determining the effects of modi- 


fications such as changing the bias voltage, component 
changes, etc. made in the transmitter. If the modifica- 
tions or adjustments can be safely made while the trans- 
mitter is on the air, use the following procedure: 


[] Tune the transmitter to the recommended input, but 
do not make the modifications. 


[_] Set the POWER switch on the P-2 to FORWARD and 
adjust the SENSITIVITY control for a reading of 1.0 
on the REL. POWER scale. 


[_] Make the modifications or adjustments on the trans- 
mitter, noting the effect of the change on the trans- 


~mitter output directly on the P-2. 


} 


‘Tf the change results in a meter reading of 2, the output 


of the transmitter has been doubled. If the modifications 
cannot be safely made with the transmitter on the air, 
perform the first 2 steps of the procedure and turn the 
transmitter off. Make the modifications and reconnect 
the transmitter, but DO NOT TOUCH THE CONTROLS 
ON P-2. Load the transmitter to the same input and 
note the reading on P-2. The effect of the change will 
be noted in a different reading on the P-2. 
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FREQUENCY IN MEGACYCLES 


open-wire line with No. 
12 conductors, not in- 
cluding dielectric loss in 
spacers nor possible ra- 
diation losses. 


Attenuation 
data for common types 
of transmission lines. 
Curve A is the naming! 
attenuation of 600-chm 
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LINE LOSS IN DB. WHEN MATCHED 


Effect of standing-wave ratio on line loss. 
The ordinates give the additional loss in decibels for 
the loss, under perfectly matched conditions, shown on 
horizontal scale. 


Reproduced By Permission from: 
The Radio Amateur Handbook, 
published by the A.R.R.L. 
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DETERMINING THE LOSSES 
IN THE TRANSMISSION LINE 


To measure the losses in your transmission line, use the 
following procedure; 


[_] Insert the P-2 between the transmitter and the trans- 
mission line. 


[] Connect a dummy load to the antenna end of the 
coax (7502 dummy load should be used with 750 
coax, etc.) 


[_] Tune the transmitter, being careful not to exceed the 
capabilities of the dummy load, and adjust the P-2 
for a reading of 10 on the REL. POWER scale. 


[] Turn the transmitter off and remove the P-2 from 
between the transmitter and the line, BUT DO NOT 
DISTURB THE CONTROLS ON THE P-2. 


[_] Insert the P-2 between the transmission line and the 
dummy load. Turn the transmitter on and note the 
reading on the REL. POWER scale on the P-2. DO 
NOT TOUCH THE CONTROLS ON THE P-2. 


[_] Compare the reading against the following chart to 
determine the losses in the line. The chart will indi- 
cate the amount of loss in decibels and percent of the 
input power. 


24 


REL. POWER LOSS 

reading at end in percent of 

of transmission input power. 
line. 


8.91 


7.95 


7.08 


6.30 


5.0 


3.98 


3.16 


2.51 
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DUMMY LOADS 


If 1009 resistors were used in the P-2, the unit will 
work on 720 coaxial cable and the dummy load should 
be 720. If 1609 resistors were used in the P-2, 520 
coaxial cable and dummy load should be used. 


A dummy load may be made of 2 watt carbon (not wire- 
wound) resistors with short leads, soldered in parallel 
to a coaxial connector to give the proper wattage and 
impedance. A light bulb is NOT recommended for use 


as a dummy load. 


It may be necessary to use the TUNE position on your 
transmitter if the wattage of the dummy load is too low. 
If further reduction of power output is necessary, series 
parallel combinations of resistors and light-bulbs may 
be used to dissipate the power BETWEEN THE TRANS- 
MITTER AND THE P-2 INPUT. Reduction of power is 
necessary only on initial adjustment when a dummy 
load is used. In operation the P-2 can be left connected 


with no power reduction. 


TROUBLE SHOOTING CHART 


| | POSSIBLE 
TROUBLE CAUSE SERVICE PROCEDURE 


No reading in Open circuit Check continuity be- 
either switch tween J-l1 and J-2. 
position Check soldering of metal 
rod to J-1 and J-2. 


Sensitivity Check setting of control. 
control set 
too low 


Unsolder the black lead 
from S-1. Check con- 
tinuity from terminal 1 
of the switch to ground. 
The reading should vary 
with the setting of the 
sensitivity control. If not 
the meter is defective. 


Defective 
meter 


Switch wired 
incorrectly 


Check switch wiring. | 
Check cable connections 
to pick-up unit. 


Meter reads 
forward in the | 
; reverse posi- | 
tion and re- 
verse in the 
forward 


Check to see that J-1 is 
connected to the trans- 
mitter and J-2 to the 
antenna. 


Pick-up unit 
connections 
reversed 
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Meter reads 
backward 
(downscale) 
in the for- 
ward position 


Meter reads 
backward 
(downscale) 
in the reverse 
position 


Meter reads 
Backward 
(downscale) 
in both switch 
positions 


Meter pegs 
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POSSIBLE 
CAUSE 


CR-1 polarity 
reversed 


CR-2 polarity 
reversed 


CR-1 and CR-2 


polarities 
reversed 


Meter polarity 
reversed 


Sensitivity 
contro! set 
too high 


TROUBLE SHOOTING CHART 


SERVICE PROCEDURE 


Check wiring of CR-1. 


Check wiring of CR-2. 


Check wiring of CR-1 
and CR-2. 


Check meter 
tions. 


connec~ 


Check setting of control. 
Check for open control. 


| POSSIBLE | 
TROUBLE CAUSE SERVICE PROCEDURE 


No meter Poor connec- Check connection to ter- 
reading in tion to switch minal 1 of switch. 
forward 


position 


Unsolder the black lead 
from S-1. Check con- 
tinuity from terminal 1 
of the switch to ground 
with the sensitivity con- 
trol all the way to the 
left. The reading should 
be 25K and decrease as 
the sensitivity control is 
rotated to the right. Be 
careful not to peg the 
needle of the meter. 


Defective 
sensitivity 
control] 


With the black lead 
disconnected from S-1 
check the resistance of 
R-2. If defected replace. 
If R-2 checks okay re- 
place C-1 with C-2 or | 
another .001 ,f, 600 volt 
capacitor. If this fails to 
remove the trouble then 
the defective component 
is CR-1. 


Defective com- 
ponent in the 
pick-up unit 
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TROUBLE SHOOTING CHART 


POSSIBLE 
TROUBLE CAUSE SERVICE PROCEDURE 


No meter Poor switch Check connection to ter- 
reading in connection minal 3 of the switch. 
the reverse 

position 


Defective Unsolder the red lead 
sensitivity from S-1. Check con- 
control tinuity from terminal 3 
of the switch to ground 
with the sensitivity con- 
tro] all the way to the 
left. The reading should 
be 25K and decrease as 


the sensitivity control is 
rotated to the right. Be 
careful not to peg the 
meter. 


With the red lead dis- 
component in connected from S-1. 
the pick-up Check the resistance of 
unit R-1. If defective replace. 
If R-1 checks okay, re- 
place C-2 with C-1 or 
another .001 yf, 600 volt 
capacitor. If this fails to 
remove the trouble then 
CR-2 is defective. 


Defective 


POSSIBLE 
TROUBLE CAUSE SERVICE PROCEDURE 


Can not read Improper Check value of dummy 
zero, when dummy load load (520 with 1600 re- 
aligning in sistors and 720 with 
the forward 100 resistors). 
position when Be sure carbon resistors 
using a dummy with short leads are used 
load for the dummy load. 


Be sure that R-2 is the | 
correct value, depending 
on the coaxial line used, 
and is within 5% toler- 
ance. 


R-2 incorrect 


Check that correct im- 
pedance coax line is 
used. 


Incorrect coax 
line 
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TROUBLE SHOOTING CHART 


POSSIBLE 
TROUBLE CAUSE SERVICE PROCEDURE 


Can not read Improper ; Check value of dummy j 
zero when dummy load load (520 with 1600 re- 
aligning in the sistors 720 with 1000 
reverse posi- resistors. 

tion when Be sure carbon resistors 
using a | with short leads are used 
dummy load for the dummy load. 


Check that correct im- 
pedance coax line is 
used. 


Incorrect coax 
line 


Be sure that R-1 is the 
correct value, depending 
on the coax line used, 
and is within 5% toler- 
ance. 


R-1 Incorrect 


Check for antenna mis- 
match as outlined under | 
“Antenna Matching” in 
this book. 


Unmatched 
antenna 


Can not read 
zero with an 
antenna 


Remove the filter from 
the line and check the 
meter reading. Check 
that the filter impedance 
is the same as that of 
the line. 


Mismatch from 
a filter used 

for TVI reduc- 
tion (if used) 


CIRCUIT DESCRIPTION 


The P-2 SWR/Power Meter is simply a piece of trans- 
mission line to which a linear conductor is closely 
coupled. In this case the section of transmission line is 
the hollow metal rod and the linear conductor is the 
piece of pick-up wire on either side of the rod. The 
combination of the inductive and capacitive voltage is 
such that the incident RF voltage on the line is bal- 
anced out, leaving only the reflected portion to be read 
on the meter. The circuit uses two bridge circuits (each 
pick-up wire comprises a separate inductor) so that 
either the reflected or incident component may be read. 


The current flow through the meter will vary with the 
operating frequency of the transmitter, because of the 
variation in coupling impedance. A sensitivity control 
(R-3) is used to keep the readings in the desired section 
of the meter scale. Ths avoids the necessity of adjusting 
the transmitter level to an “on scale” reading. 


MOITdURI23T WORD 
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J=2 
ANTENNA 


SENSITIVITY 
3 


S-1 
(REAR VIEW) 


NOTE:-S-1 SHOWN IN 
FORWARD POSITION 


NOTES 


1-CAPACITORS INDICATED IN MICROFARADS. 
2-RESISTORS {INDICATED IN CHMS. 
K=1,000 OHMS 
%-VALUES SHOWN ARE FOR 72 9 LINE. 
%-WHEN USING A 52 9 LINE, VALUES 
OF R-1 AND R-2 ARE 160. 


SWR/POWER METER SCHEMATIC 
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PARTS LIST 
CAPACITORS MISCELLANEOUS (Cont'd) 
— Beaetaiies he Description Quantity Part No. 
SR eee 276016 Eee cre ICT Sia a ee Se ona ea Lah. See Poca 553001 
beni uf 600 valts Emin eS een: BAe chads 761004 
: SM pe en eg eee UC Rote re ee ci ines ao A Te reer. 750469 
DIODES EE a | CR AT AN tle AS sue, 659253 
CR-1 Diode ............ ccc ener eee cence ee ees 630007 (St 0 Ae a BY ath Siesta ss 463481 
CR-2 Diode .......... cece eee eee cece ene 630007 Panel, meter sub ..........00025- Bee dele erg 463478 
RESISTORS en ag Carne re, ie ee eet 470469 
For 720 lines: SSE A BO a agli a aa ea ak i eR ere ee ee ueeis es 553005 
RE ee Pe Gan is eine de eso ns 2 so 0 be ee we 302101 TUMEEED cb ace fas ns Swe mc omnes SUSE rae fet 870152 
R-2 1002, 5% Tavs Se SIMS OTD DS COP ARSC PDO TR ECR ES SO 302101 HARDWARE 
eI Pa STREL GEL Per, S612 dls ssp se oo vee oe ples 392163 Bilateral; S67AA . «Fein bor a ox ee Os ee 580702 
For 520 lines: Lotikwarter 84 ST... Ge wate .. .582200 
UA ee ee 302161 Looarnaer, HG Ausn6 ci cesss cen Ree eg ae ee 582300 
IT ens Pe yy ost va yess .coetteweans 302161 hot ay no ees a a a eases cee 570220 
See eh CONIIOL s eee ere ks sees Si Ss SoS eeneny 392163 BA Wield Were eas eben eecaere Ser we See 570340 
SWITCH pT AS pall thes 6 2 Se a Ba Eee as 570840 
Perr Galeton... sc che eet bie > + Uv SURE 437065 erew, 2-60 oc 9g a eee hes cee ES een eee zt 560222 
TERMINAL STRIPS Sorew, ade £16". ocean / en rer 560343 
Seamer -2-teeniinal 9-6 ee tS ot. Spee 440203 Screw, self-tapping, 44” long .... 4 ............ 562292 
Meee) A EOTININAl cau sale eee cm kes view swe aE 440301 Screw, self-tapping, %s” long, 
MISCELLANEOUS bette MOGs Phen Haw 4s iss ahs Ey ee oe aie 569345 
Description Quantity Part No. WIRE, SOLDER AND TUBING 
ON re 2 eee 7 I ape F< 880013 Bare wire, small, 4” length ...... 1 Car ee pat 806004 
EE Fo. or eR a winia’s 1... oe 470468 Bare wire, large, 10” length ..... 5 Baga cates a 306610 
remneetor, COBK a... .1cmawe eens © i. eae 502222 Cable, 2-conductor, 4’ length .... 1 ............ 809055 
oe Cc: ile ee oS Bo van Ree 463479 WirteS"-Orengde .6.5 54.5585 cass: et tar teen 801003 
Semeteei®, PICK-UP . 2. dana eausnss Re 463477 
eter BOK UD oss. cn ang a dene wee es Sym 463480 Wire, 8 wellow <i. i gsceaxks guns eS cee vate ors 801004 
ES eer Ar ery 752006 SOM, ONE oo cece ce ee sean Behe ie tet x hack 930004 
DREN Ss. oa on Oe ee Bing oss 5 cee 831002 
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MNIGHT-KITS ARE YOUR BEST BUY. They represent the finest electronic equipment in kit form. 
Truly creative engineering and the use ef premium quality parts assure superior performance. 


MMIGHT-KITS ARE “CONVENIENCE ENGINEERED”. Every detail is planned for easy construction. 
Resistors are card-mounted and identified; wire is precut: small parts are packaged in transparent plastic bags. 
Superb step-by-step “show how” manuals make KNIGHT-KITS easiest to build. 


KNIGHT-KITS ARE THE FIRST CHOICE of exacting builders of electronic equipment... this has been 


true since the early 20's. There is an outstanding KNIGHT-KIT for every requirement. Each is a rewarding 
experience in kit construction. You will be proud to build and own a KNIGHT-KIT. 


/ REFER TO THIS NUMBER WHEN 


84K033-750469-17-AG-763-627 


_ REQUIRING: * SERVICE OR PARTS J 
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